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COMPLETE SPECIFICATION 

Instrument for Cutting or Severing a Bone from W ithin 

the Bone 



We, O&TDPBDU GmbH, of RkU-Diet- 
richsdnrf , Salzrcdder 3> Germany, a German 
body corporate, do hereby declare the inven- 
tion, for which we pray that a patent may 

5 be granted to us, and the ratted by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement;— • 
The invention rckucs to an instrument for 
cutting or severing bones from within the 

10 bones. 

Up to now* fr h&s been common practice 
hi surgery to saw or break through a bone 
from the outside thereof, which measure, 
however. Involved the danger of InfcCtinUj of 

15 shock, of a high loss of blood, or of an injury 
to vessels, nerves or tendons. 

In order to avoid this danger, the invention 
proposes an instrument designed for an en- 
tirely different method of operation namely to 

20 cut ox sever the hone not from its outside, 
but to insert a cutting tool Through the mar- 
row-cavity, which is first drilled or otherwise 
provided with a central opening for this 
purpose, into the interior of the bone, and 

25 to apply the tool against the inner wall of 
the Done. 

The invention consists in an instrument 
for cutting or severing a bone from within 
the bone* comprising a rotatably driven ctn>- 

30 ting tool supported by m elongate flexible 
drive shaft being adapted: to be inserted into 
the interior of a bone through & kmgrtudmally 
drilled hole, and means adapted to be intro- 
duced into the drilled hole together with the 

35 cutting tool lor urging and laterally displac- 
ing the cutting tool m the direction of the 
periphery of the bone* the said means being 
actuable from outride the bone. 
According to one embodiment of the in- 

40 ventian, having a plurality of cutting tools, 
these tools are movable radially outwardly 
to a cutting position against the bone wall, 

[Price 4s. 6iJ 



being urged by resilient means to this 
position. 

The internal saw may be inserted into the 
bone m the manner which b known for mar- 
row spikes or nails, Le. it is introduced 
into the marrow-cavity of the bone through, 
a small ddn puncture bedn j spaced a suffi- 
cient distance from the location of die cut 
to be made. Similarly as in the case of driv- 
ing in marrow spikes or nzfla, prior to in- 
sertion of the tool the maxw-cavity is en- 
larged by means of a long marrow-cavity 
drill to a diameter exceeding that of the saw 
disc of the internal saw by .04". 

The invention win now be described in 
detail with reference to these preferred em- 
bodiments of the invention as shown in the 
accompanying drawings wJicrcin; — 

Figure I is a lorupmdiiial section view 
through an embodiment oE the instrument 
according to the invention, -viih the displace- 
ment means pivoted outw&tQy; 

Figure 2 is a longitudinal sectional view 
through another embodiment of the instru- 
ment of the invention, with the displacement 
means pivoted outwardly; 

Figure 3 is a longitudinal sectional view 
through a third embodiment of the instru- 
ment according to the invention, with the 
displacement means spread apart; 

Figure 4 is an clevational view of the ch> 
ciihr saw disc with the di iplacement means 
retracted {insertion position-/, is section along 
lines II— II of Figures 1 arid 2; and 

Figure 5 is an eSevational view of the cir- 
cular saw disc with the displacement means 
expanded (operational position), in section 
along lines II — II in Figures 1 and 2, 

In the drawings, the invention has been 
shown in a schematic form only since the 
exact conscructional configuration win be 
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otwicros to an expert from the present dis- 
closuce* 

The instrument of the invention comprises 
a sunn cuxting tool such as & circular ww 
5 diss 1> the diameier of which approrimately 
corresponds to that of the narrow^cavity of 
the tone to be severed, and which is attached 
to the end of & robust elongated rotamblc 
powerwtransmiiting shaft 2 having a length 
10 of from 12" to about 16^ In the embodi- 
ment shown in Figure 1, this shaft com- 
prises a metal -wire, preferably a steel wire, 
whereas in the mbodiiDent shown in Figure 
7 a wire or a flexible shaft is used for this 
15 purpose. The other end of this shaft 2 may 
be connected through a dutch (not fflus- 
trated) and through a flexible drive shaft (not 
illustrated, either) to any one of the electric 
or pneumatic motors commonly used in an 
20 operating room. 

The daft 2 extends hno a flexible tube 
3 which furthermore encloses an elongate 
powcg-tra ngnurim g dement 4 of substantially 
5w same length as the shaft 2, the end of 
25 which element 4 adjacent the saw disc is 
provided -with a displacement means m The 
form of an appnaamatcly crescent^snaped 
lever 5 extending parallel to the saw disc 
la the embodiment shown in Figure 1, ele- 
30 ment 4 and shah 2 both consist of a metal 
wire, preferably a steel wire, while a flesahte 
tube coaxiaHy enclosing shaft 2 forms an 
outer element 4d in the embodiments shown 
in Figures 2 and 3. . , . ^ 

35 jjne to its eccentric mounting relative tn 
the saw hub, lever 5 (which is almost com- 
pletely covered by the saw disc in the ac- 
tional view of Figure 4} may be moved a 
substantial distance out of the circulator con- 
40 tour of the saw disc 1 by rotating shah 4, as 
dxown in Figure 5, so that the lever presses 
a ga inst one side of the inner wan of tne 
tubular bone and forces the saw disc to the 
opposite side of the bone wall, so that the 
45 bone may be severed at this latter pomt 
upon rotation of the saw disc. By rotating 
the entire mstrunsent about its longtuttutai 
axis, the tubular bone is cut through along 
• its entire drcurnference although, if so dc- 
50 sired, earring need not be effected right 
through the bone wall, the reraamms portion 
of the bone wall being broken at a later 

^bvionsfc different curdng tools such as a 
55 rniSins tool, a grinding wheel, or one or more 
cutter? may be used in a corresponding man- 
ner instead of the circular saw disc. 

In order to allow the lever 5 of the em- 
bodiment shown in Figures 1, 2, 4 and 5 
60 to be pivoted outwardly from the tube 3 
in a plane crossing the axe of the power- 
tamsmttting element 4 and preferably nor- 
mal to said axis, the element 4 of Figure I 
is bent at 4' m a rigju angfe at its end oppo- 
65 site to the lever or displacmg means, and 



passes our of the tube in radial direerion 
through an elongated hole 8 mendin g 
through e.g. about 180° of the periphery of 
the tube. In the construction of Figure A 




70 



gated hole. The angular portion 4' orpin 4 
may be provided with an external threading 
adapted to receive a nut 6 by means of which 
the dement 4, or 4* may be secured against 
the tube 3 in any .iesired angular position. 

Further, the ernr<odiment of Figure 1 in- 
dndes one or more collars 7 or the like 
g n i rifr means dispossd internally of the tube 
and adapted to guide shaft 2 and element 
4 within the tube 3 parallel to the axis of 
the tube. m 

In the embodiment shown in Figure 3, the 
cutting tool preferably Comprises three cat- 
ting members 1* which are arranged respec- 
tively at the ends of three tool retainers or 
holders 5a adapted to be spread apart to 
form an angle wjti respect to the central 
axis of tube 3a and preferably to be spread 
apart in radial direction. In this modifica- 
tion* the power-tr instuirtin g dement Att is 
not provided about its longitudinal axis as in 
the embodiments & Figures 1 and 2 in order 
to move the displacing means out of the rotat- 
ing axis of the drive shaft towards the waD 
of the bone, but is shifted by means of a 
lever 4b mounted on one end of the element 
4* to project through a hole 8a in axial 
direction relative tc tie other powcr-iraitfrrnV 
ting shaft 2a, so iiat» when in the retracted 
position shown in Figure 3, the element 4n 
allows expansion o: ? the tool holders 5n under 
the action of an erqpandmg means 9* eg. in 
the farm of three springs. In this case, the 
elongated hole 8n must extend in the direc- 
tion of the tube axis. Centrifugal force created 
by romnxm of the clrivc shaft 2a togeth er with 
the expanding means 9<x urge the cutting 
members la to cut into the bone walL 

In the embodirient illustrated in Figure 
2 the shaft 2, prior- to or during rrttro duction 
of the instrument into the marrow cavity, 
may be pushed forward to extend some centi- 
metres beyond the end of the tubular element 
4a The fierihuity of shaft 2 thus permits 115 
the saw disc 1 to be inclined from its rotat- 
ing axis to contacc the bone wall at the de- 
sired point of cutting. Displacement of the 
lever 5 retains tto: disc in this position and 
cutting is effected by rotation of the shaft 

WHAT WE CF-AIM IS : — r 

1. An insrrumett for cutting or severing a 
bone from withir. the bone, comprising a 
rotarnbly driven cutting tool supported by an 
elongate flexible dive shaft and being adap- 
ted to be inserted into the interior of a bone 
through a longitudinally drilled' hole, and 
means adapted to be introduced into the 
drilled hole togetUer with the cutting tool 
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o^ man expend the present di. 
The mannncnt of tie indention comprises through eg. atout 180* of the periphery of 
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the bone to he severed, sod which is amzneo. gatea note, im o^ P«™»" , « ' 

to die end of a robust elongated roratablc may be provided with an external thteadw 

Sv^tranamrtins shaft 2hzving a length adapted to receive nut 6 by means of which 

Sffrom 12" tod** 16". In the embodi- the element 4, or 4a may be secured against 15 

meat shown in Figure 1, .this shaft com- the tube 3 * ■Ej^«f«*JE«» 



tnitDose. The other end of this Shaft z may ana aoaptea v> ginac auait * 

bT^nected through a dutch (not iHns- 4 within the tube 3 parallel to the axis of 

rated) and through a flexible drive shaft (not die tube. . 
Xstmed, either) to any one of the electric In die cmbo£unent shown in Rgm-e 3, the 



SO 



30 



35 



oTpKunuttic motors conwnmily used in an cutting tool prda ihly comprises three ait- 

20 ™J£t£&Taaak. ling members la vhich ate arranged respeo- to 

ThidntftT extends into a flexible tube lively at die ends of three tool retainers or 

3 which furthermore encloses an elongate holders 5<i adaptel to bo spread apart to 

ooweMransmittiag dement 4 of substantially form an angle with respect to the central 

SWtaS3ryS shaft 2, the end of axis of tube 3 f apd preferably to b= 

25 ^X^ment 4 adiaaent the saw disc is apart in radial di .-ectkn. In this modifica- W 

nravMed -with a displacement means in die tion, the poweMransmmmg element 4a is 

ETf ^appSately crescent-shaped not provided about to longitudinal aata as m 

£Z S ex^jdmk parallel to the saw disc the embodiments o: Figures 1 and 2 w order 

In the eSb^^%b»wn in Figure 1, de- to move the disputing means out of the rata*. 

maaVid shaft 2 both consist of a metal ing axis of tnednve abaft ^towards the wall » 

Sta* prctoah^ steel wire, whflc a flexible *f the bone, but s shifted by means d !■ 

JSbe SaxMW endosmg shaft 2 forms an lever 4ft mounted m one end of the elemw 

Smer element 4a in the emtodiments shown 4a to project thnntgh a hole 8a in mal 

Ttc™S2 and 3 direction relative tc. the other power-transmit- 

Dufm its acentric mounting relative to ting, shaft 2*. so ttet, when hi the retracted 100 

*e"w hnbV lever S (which is almost com- coition shown in Rgure 3, the dement 4a 

^tdVeoverea by the saw disc in the sec- allows expansion o: the tool holders 5n under 

S^rf 4) may be moved a the action of anetpandmg means 9% a 

Xinrial distance oat of the circulator con- the f onn of dm* springs. In this case, Ae 

40 wofthe saw disci by rotating shrfr 4, as dongated hole 8a must ex^dm drc chrec- 105 

SnmTtaFiEnre S. so tiist the lever presses tion of the tube axis. Centrifugal force created 

onV^S YtiTkner wall of the by rotation of the drive shaft 2a together with 

S bone forces the saw disc to *e the e^andag m-ans * urge the cutting 

opposite side of the bone wall, so that the members la to cut into the bone walL 
45 tSwTmay be severed at this latter pomt In the embodi: lent fllnstrated in Figure 110 

i£oa roStios ofthTsaw disc By rotating 2 the shaft 2. prio:: to or dunng intrwhicnon 

the entire instrument about its longitudinal of the instrument into the marrow cavity, 

^,TiSta» is cnt through along may be pushed forward m extend «>meoenti- 

- sTTm^ diaimferencc although, if so de- metres beyond the end of the tubular element 

50 SeaTSttSrSS^ te Xted right 4a Tte Eexibffi^ of dtaft 2 to perroc 115 

tou^ *TbW wall, the remamhis portion the saw disc 1 _ro be iincknedfiom 

rfthTbone wall being broken at a later ing axis to contact the bone waU at the do- 
« tne nunc wbu point of cutting. Displacement of the 

55 2».«ssrt.'Ss: arttsfassttf m 

Inorto to allow the lever 5 of the em- 1. An instrumett for cutting or severing a 

K^Km^shoWin Finales 1, 2, 4 and 5 bone from withhr the bone, comprising a 

60 mte^OTrwi^aXfroni %t tube 3 rotatably driven dating tool supported by an 125 

60 £ fiKSeS ^axis of the power- elongate flexible ddve shaft and bemg adap- 

^JS^oeit 4 and preferaWy nor- ted to be insetted mto the mtenor ctf a bona 

id to sSd wis, the element 4 of Figure 1 through a longmdmally drilled hole, and 

tTbentac^mariBhtangteathsendoppo- means adapted t» be introduced u»o the 

65 aitelo the leva ordispWs means, Sd drilled hole tngetter whb the cutting tool 130 
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for urging and laterally displacing the cat- 
ring tool in the direction of the periphery 
of the bone, the said means being actnataWe 
from outside the bone. 

5 2. An instrument as claimed in claim 1, 
wherein the means for urging and laterally 
displacing the anting tool is movable from 
a position for ins ertio n Into the drifted hole 
of the bone, in which position in projection 

10 into a plane normal to the direction of insert 
rion of the- said means into the bane is within 
the periphery of the projection of the cntrinjg 
tool into the said plane, to an operative posi- 
tion in which the cutting tuoi is displaced 

15 from its position of insertion into the bone 
to a position against the bone wall 

3. An instrument as claimed in claim 1 or 
2 S wherein the means for urging and later- 
ally displacing the cutting tool comprises a 

20 lever means facing supported eccennically of 
the axis of rotation of die cutting tod, the 
lever means being pivotable in a plane paral- 
lel and adjacent to the plane of rotation of 
the tool 

25 4. An instrument as claimed in daim 3, 
wherein the lever means is crescent- shaped. 

5* An instrument as claimed in any one 
of claims 1 to 4. wherein the force for urging 
and laterally displacing the cutting tool is 

30 applied by a pin from outside the bone upon 
the means acting on the cutting tool, by 
rowans of a flexible member located within a 
flexible tube surrounding the drive shaft. 
6. An instrument as claimed in daim 1, 

35 wherein the means for -urging and laterally 
displacing the cutting tool 6 provided on 
the rotatable drive shaft itself. 



7. An instrument as claimed in daim 6, 
wherein the means for urging and laterally 
displacing the cutting too. comprise resilient 
means biasing the cuttxn? tool against the 
inside of the bone wall, when in its operative 
position. 

8. An instrument as claimed in claim 7, 
wherein a plurality of cutting tools is used 
being movable radially outwards to their 
cutting position within -he drill hole and 
io ratable around the axis of rotation of the 
shaft. 

9. An msrruxnent as claimed in claim 1, 
wherein the cutting tool s supported on the 
resilient means* 

10. An instrument as claimed in any of 
daims 5 to 8, comprising an aadally dispkec- 
able flexible tube adapted to relieve the means 
for urging the cutting tool from it* intro- 
ducing position into its operative position 
and vice versa., 

11. An mstrument as claim rd in claim 
5 or 10, comprising mams for locking the 
flexible member ox flexible relieving tube, 
respectively, in a selected position within the 
radial range of displace! oenr of the tooL 

12. An instrument aa aiding to any one 
of the preceding claims, being rotatable 
around the axis of the hole drilled in the 
bone. 

13* An instrument for cutting or severing 
a bone from within the tone substantially as 
hereinbefore described with reference to, and 
as shown in, the accomp mying drawings. 
MARKS & CXERK, 
Chartered Pate at Agents, 
Agents for the Applicants). 
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